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The effect of screen based keyboard {SBK}
operation on extensibility of the neural system
was investigated using the radial nerve upper
limb tension test (Butler 1991). Twenty4ive
female subjects (aged 17~55 years) including 15
SBK operators and 10 non-SBK operators who
acted as a control were examined. Mean
glenohumeral abduction in the upper limb
tension test in the control group was40 degrees.
In the SBK operators J it was 27 degrees (right
side) and 30 degrees (left side). Statistical
analysis showed a significant difference
between the groups. Results indicate that the
normal mechanics of the neural system may be
affected by SBK operation. and that neural
tension warrants consideration intheprevention
and management of work related neck and
upper limb disorders.
[Grant RJ, Forrester CA and Hides JA: Screen
based keyboard operation: the adverse effects
on the neural system. Australian Journal of
Physiotherapy 41 :99-1 07]
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espite the controversial history of
work related neck and upper limb
disorders (WRNULD), the most
commonly reported complaint in
offices using screen based keyboards
(SBKs) is still musculoskeletal
discomfort (Bullock 1990, World
Health Organisation 1987). It is
argued that the expansion of
mechanised and partly automated
processes has often led to lighter
physical work, but has required
increased regularity of physical
movement and has concentrated
workloads in very specific parts of the
body (McDermott 1986). These
changes, combined with p~orly
designed equipment and inappropriate
work practices, are believed to produce
muscle strain and injury (Quinlan and
Bohle 1991). As the number of
reported VVRNULDcases in Australia
has decreased (Bullock 1990, Quinlan
and Bohle 1991), the issue has become
emotive with many practitioners
doubting the existence ofsignificant
organic pathology (Barton 1989).
Categorising discrete diagnoses into a
collective group such as Repetitive
Strain Injury (RST), Occupational
Overuse Syndrome) (OaS) or
VVRNULDhas discouraged correct
and accurate diagnosis of a complex set
of signs and symptoms (McPhee and
Worth 1988). Butler (1991) simply
defines VVRNULD as a multifactorial
disorder with multi-tissue involvement.
Some structures which may contribute
to the pain are articular - cervical facet
joint, first rib articulation .on Tl,
superior radio-ulnar joint, elbow, wrist
and finger joints; muscular -
tightening ofscalene muscles, levator
scapulae,uppertrapezius, common
wrist and finger extensor muscles and
tendons; and neural - the pathway of
all nerves, such as the radial nerve
through the radial tunnel, and reflex
sympathetic dystrophy. Ultimately the
conflict over the definition and origins
of WRNULDhas produced
considerable confusion and argument
regarding the strategies used for its
management.
The use of pause exercises within the
workplace is often considered.a
valuable tool to help reduce
musculoskeletal discomfort and
generally improve comfort and health
at work (Lee et al 1992). However
there have been limited evaluations of
these exercise programs in the context
ofSBK work, to ascertain the extent of
their effectiveness. To date all exercises
have been directed at improving
posture, increasing circulation, moving
joints and stretching and strengthening
muscles. In the context of pause
exercises, the nervous system
component has been overlooked and
perhaps underestimated as a
contributing factor to .the pain and
discomfort encountered in VVRNULD
(Butler 1991).
Butler (1987) presented an
anatomical basis for signs and
symptoms of neural involvement in
VVRNULD,suggesting that the
nervous system must have a finite
reserve to deal with physical stresses
such as repetition. Each component of
the nervous system from peripheral
nerve axon cylinder to the dural theca
possess features which protect it, and
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other related structures, during normal
physiological movements (Butler
1991). However, impairments to the
system arise due to the complexity of
the structure, .intimate connectedness
throughout the body and multi-tissue
components which react differently to
injury. Inflammation, friction Qr
entrapment at sites where the nervous
system is relatively fixed can ultimately
lead to lack of extensibility of the
connective tissue of the neural system
and may aggravate pain further along
the neural tract (Butler 1991).
For these reasons, the aim of the
current investigation was to determine
the effect that SBK operation has on
~e extensibility of the neural system,
In particular the radial nerve. The
radial nerve was chosen as itis
anatomically predisposed to injury
during this work due to the static load
of the extensor forearm muscles
surrounding it (Bullock 1990). To
date, the actual degree ofneural
extensibility compromised in SBK
operation has not been investigated.
The results of this investigation may
shed light on another definable
structure involved in VVRNULD.
The .clinical test used in this study to
test the extensibility of the neural
tissue, known as the upper lill1.b
tension test (ULIT) radial nerve,
predominantly exerts a longitudinal
traction force on the radial nerve of the
upper limb (Elvey 1983). Upper limb
tension tests are now widely used in
physiotherapy practice to examine and
treat mechanical disorders of the
nervous system. A tension test is
positive ifit reproduces the patient's
symptoms, the test responses can be
altered by movement of distant body
parts, for example cervical lateral
flexion with the arm in the final test
position, and ifthere are differences in
the t~st from one side to the other and
from what is known to be normal
(Butler 1991). Several clinical studies
have already shown reproduction of
patients' upper limb symptoms by the
ULIT, implying that adverse
mechanical tension in the neural
system may playa part in the
pathology of several musculoskeletal
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conditions (Elveyet at 1986, Quinter
1990, Yaxley and]ull 1993). A
modification of theULIT developed
by Butler (1987 and 1991) sequences
the movements of shoulder girdle
depression, elbow extension,
glenohumeral internal rotation,
forearm pronation,wrist and finger
flexion and finally glenohumeral
abduction. For the purposes of this
study, it will be referred toasULIT
(radial nerve).
The ULIT (radial nerve) was used
by YaxleyandJull (1991) in a study of
normal subjects. The authors found
approximately 40 degrees of
glenohumeral abduction and the
sensory responses in the final test
position were independent of the
subject gender and side tested. The
test mainly produced a strong painful
stretch over the radial aspect of the
proximal forearm and elbow.
Knowledge of the normal responses is
necessary for clinical decision making
of the abnormal, as is the case with
VVRNULD (Butler 1991, Yaxleyand
]ull1991).
Yaxleyand lull (1991) stated that the
ULIT (radial nerve) exerts a traction
on the peripheral nerve structures
directly under the radial aspect of the
proximal forearm. It is in this vicinity
that the radial nerve enters the forearm
and is in close contact with the radio-
humeral joint (Sunderland 1978). Here
th-e nerve is tethered to the joint
capsule by fascia and is bound
anterolaterally by the fibrous edge of
extensor carpi .radialis brevis (ECRB).
The radial nerve then divides and the
?eep branch of the nerve (posterior
Interosseous nerve) passes between the
superficial and deep heads of supinator.
At these sites the neural system is
relatively fixed and therefore
vulnerable to the development of
tension (Butler 1991). The radial nerve
m~y be compromised by the supinator
beIng taut over the nerve in pronation
and by the ECRBtightening in wrist
and finger flexion (Sunderland 1978).
Yaxley and Jull (1993) measured the
ULIT (radial nerve) on subjects with
unilateral tennis elbow. The results
demonstrated that there was
significantly less available range of
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glenohumeral abduction in the test
position for the symptomatic arm
when compared with the asymptomatic
arm (mean difference of12.45
degrees). The authors suggest that it
was predominantly neural tissue
extensibility limiting the .range of
glenohumeral abduction. The end
range test position could also be
expected to place variable amounts of
stretch on articular structures, muscles
and their fascia. However, the
observations ·that contra-lateral.cervical
lateral flexion (which is not
anatomically linked with muscular
structures of the forearm) increased
symptoms in the arm, and that the
senory responses in the neural tissue
test positions were quite different from
those reported when the muscles alone
were placed on stretch, lends itself to
neural tissue involvement. AsYaxley
and]ull (1991 p. 149) state, "no studies
have investigated the concept that the
superficial and deep layers of muscle
fascia in the cervical region and whole
upper limb are anatomically and
biomechanically an interdependent
continuous tissue tract as is the case
with the neural structures". The
authors therefore recommend routine
inclusion of tests for neural structures
for patients with tennis elbow
syndrome. This recommendation
obviously lends itself to other
conditions of the neck and/or upper
limb. To identify another tool used to
combat the pain and discomfort of
VVRNULD may help to contain the
costs of an occupational health
problem that continues to exist despite
its ambiguous background.
Methodology
Subjects
A total of 25 female subjects aged
between 17 and 55· years were
examined in this study. Subjects were
draW? from differe?"t sources including
hospItal staff, hospItal patients, private
physiotherapy patients, students and
friends. Ten subjects who did not work
at a SBK were measured. Occupations
of this control group varied ~ students
physiotherapists, speech pathologists, ,
teachers and nurses. The mean age for
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the control group was 28.1 ± 6.1[SD]
years, nine were right handed, one was
left handed and none reported
experiencing any discomfort at work.
Fifteen subjects who work at SBKs
were also measured. This group
reported no symptoms ofWRNULD
that had required treatment or
interrupted their daily activities. The
mean hours worked at a SBK per day
were 6.16 ± 1.16 [SD] hours and this
ranged from four to eight hours. The
mean age was 38.26 ±9.36 [SD] years,
and 14 were right handed and one was
left handed. The history ofwork at a
SBK ranged from four months to 10
years, and some of the subjects had
worked at a typewriter before this, for
up to 20 years.
Subjects were included in the control
group if their occupation did not
involve operation of a SBK and they
met the other inclusion and exclusion
criteria provided. Inclusion in the SBK
group required daily SBK operation of
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greater than four hours, as previous
research has linked this duration of
SBK operation with pain and
discomfort in the neck and upper limbs
(Rossignol et al 1987). For both
groups, subjects were excluded from
the study if they had central or
peripheral nervous system disease;
systemic arthridites; a history of
fracture of the neck or upper limb; or a
history of cervical, shoulder, elbow,
wrist or hand pain or trauma that had
required treatment or interrupted their
normal daily activities. Additionally,
subjects were excluded if they had
positive signs on pre-test screening.
These included less than full active and
passive range of movement of cervical
spine, shoulder, elbow, wrist
(performed in elbow flexion to reduce
the influence of potential stretch from
the forearm extensor muscles), or
fingers, as this can influence the
mechanical application of the neural
tissue tension test.
Physical examination
A physical examination was performed
on all subjects. Muscle tests of wrist
and finger extensors were conducted.
Structures of the elbow palpated
include lateral epicondyle,
supracondylar ridge, annular ligament,
radio-humeral joint space and wrist
extensor muscle belly. The wrist and
finger extensor muscles were placed in
a stretch position and the responses
noted. A manual examination of the
cervical spine was also routinely
performed, from C4-C7. A positive
sign on this test is abnormal motion
and tissue reactivity with pain at a
comparable level centrally or
unilaterally (Maitland 1984). The first
rib was also examined.
Eighty per cent of the SBK operators
in this study reported some degree of
neck, thoracic spine or upper limb
symptoms from SBK operation (Table
1). However, they had never sought
medical treatment for this and did not
report interference with their normal
daily activities. The positive signs and
symptoms on examination of the 15
SBK operators expressed as a
percentile) are presented in Table 2.
The normal subjects had no signs or
symptoms on physical examination.
Repeatability and
reliability trials
To ensure the repeatability and
reliability of the results of this study, it
was necessary to prove that the
measuring apparatus and method were
reliable and the measurement of the
subjects could be repeated. An intra-
examiner repeatability trial was
conducted on six subjects and the test
was carried out three times on each
subject on both left and right sides. It
was measured by an assistant as per the
procedure for the study. The mean
ranges and standard deviations of
glenohumeral abduction obtained in
each trial were:
Trial 1 - 38.9 ± 1.24 degrees
Trial 2 - 39.6 ± 1.91 degrees
Trial 3 - 39.8 ± 1.64 degrees
An analysis of variance was used to
assess repeatability. This was reflected
-
Figure t
The final test position of the urn (radial nerve) illustrating the patient's position,
methods of stabilisation and use of sphygmomanometer cuff to control shoulder girdle
depression.
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in the value of the root mean square of
1.01, and a co-efficient of variation of
2.57 per cent. These support that the
examiner could reproduce the
measurements repeatedly.
An inter-examiner reliability trial was
conducted between the examiner of
this study and an experienced
manipulative physiotherapist. The trial
was conducted on 15 subjects on right
and left sides with both examiners
randomly applying the test. The test
for reliability (inter-examiner
variation) should be a combined
process of an analysis of variance to
test the difference between examiner
means, and a correlation between the
observations of the two examiners. The
reliability is regarded as satisfactory if
exatniner means are not significantly
different and the correlation is
significant and positive. In this case,
the examiner means and standard
deviations were 40.00± 1.46 degrees
for th.e examiner of this study and
40.33± 1.44 degrees for the
experienced manipulative
physiotherapist (p > 0.05). The
correlation was 0.505 which is a highly
significant positive correlation (p =
0.004). This proved that the examiner
in this study could reliably apply the
ULIT (radial nerve).
Procedure
The examination of each subject
followed the procedure established by
Yaxley and lull (1991 and 1993). Each
movement of the ULIT (radial nerve)
was taken to the point where tissue
resistance limited further range
(Figure 1).
Iv\easurement
The range of movement of
glenohumeral abduction using a
standard goniometer was measured by
an experienced physiotherapist who
was blind to group allocation (Figure
2). The type of sensory response (pain,
stretch or paraesthesia) was recorded:
with the wrist and finger extensors on
stretch; with glenohumeral depression
to sensitise the neural component; and
when the range of available
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glenohumeral abduction was achieved
in the final test position. The response
of the addition of the sensitising
movement of contralateral cervical
lateral flexion was also noted. In this
manoeuvre, the structural relationship
of soft tissues at the elbow remain
unaltered, and any change in sensation
perceived could therefore be related to
an increase in tension throughout the
nervous system.
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Results
ULTI (radial nerve)
The data were analysed using a split-
plot design usingSAS software. The
raw data are presented as a plot graph
(Table 3). The range of glenohumeral
abduction in the final test position was
significantly less in the SBK operators
when compared with the normal
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Figure 2~
Measurement of the range of glenohumeral abduction in the final test position of the
urn- (radial nerve), aligning the goniometer with the landmarks on the arm.
Sensory responses
VVhen wrist and finger extensors were
put on stretch in the control group, a
slight stretch sensation was perceived
for all subjects on the right side, and
for 90 per cent of subjects on the left.
Of the SBK operators, all subjects
reported a slight stretch feeling on the
right and 93 per cent ofsubjects also
reported this sensation on the left.
VVhenglenohumeral depression was
performed with the extensor muscles
of the forearm on stretch, 20 per cent
of normal subjects reported an increase
in symptoms on both the right and left
sides. Of the SBK operators, 40 per
cent reported an increase in symptoms
on the right arm and 26 per cent on
the left. In the.final test position, the
predominant sensory response for 90
per cent of the control group was a
stretch sensation in the proximal lateral
radial aspect of the forearm. Other
areas included over the biceps, the
lateral aspect of the upper arm and the
posterior wrist. For all of the SBK
operators,thepredominant sensory
response was a strong stretch feeling
on the proximal lateral aspect of the
forearm and 80 per cent also reported
a strong stretch feeling over the
posterior wrist. VVhen contra;...lateral
cervical lateral flexion was performed
in the final test position, it produced an
increase in arm symptoms in 70 per
cent of the normal subjects on both
right and left sides. VVhen the same
manoeuvre was performed on the SBK
operators, it increased arm symptoms
in 73 per cent.on the right and 60 per
cent on the left.
Discussion
subjects, over both sides of the subjects
(F(l,23) =51.4?,p < 0.001, Table 4).
Overall subJects, the left side had a
significantly higher glenohumeral
abduction range than the right side
(F(1,23) = 7.07,p = 0.01 Table 5).
However, there was also a significant
interaction between the side of the
subject and theirSBK status
(F(1,23) =~.9~,p =0.04 Table 6). There
was no SIgnIficant difference between
the right and left sides in the normal
subjects (p= 0.08), while the left side of
theSBK operators had significantly
greater glenohumeral abduction than
the right side (p< 0.001). The range of
glenohumeral abduction in the final
test position in the SBK operators was
significantly less than in the normal
subjects on both the left (p < 0.001) and
the right(p < 0.001) sides.
The subjective and physical
examination.conducted showed that
musculoskeletal findings were evident
in most of theSBK operators in this
study. These findings are of particular
interest considering the subjects had
not sought medical treatment and the
symptoms had not interfered with their
normal daily activities. However, these
signs and symptoms could be
categorised as Stage.1 \VRNULD
(Lucas 1987). Itis often hypothesised
that the causative factor ofsuch
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maintain these positions, increased
muscle activity of the extensors of the
wrist (extensor carpi radialis brevis
(ECRB), extensor carpi radialis longus
and extensor carpi ulnaris) is required.
Increased muscle activity occurring in
the ECRB,which binds the nerve to
the joint capsule anterolaterally, may
cause the radial nerve to be
compromised. In the long term,
adaptive shortening of the wrist
extensors can occur with postural
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Range of glenohumeralabductiol1 in the final test position 01 the UlTI(radial nerve) in
degrees.
(YaxleyandJu1l1991).
The neural tissue may be
compromised by a number of factors
during SBK operation leading to
adverse neural tension. As already
stated, the extensor forearm muscles
are under considerable static load
during SBK work,even in an optimal
position. SBK operators and typists,
despite using light touch electronic
keyboards, dorsiflex and ulnar deviate
their wrists to differing degrees. To
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complaints is static tension
(contraction) ofthe neck, shoulder and
extensor forearm muscles (Bullock
1990) and general poor posture which
places stress on articular, neural and
muscular systems. This could explain
the preponderance ofsymptoms in the
SBKgroup in comparison with the
normal group.
With 80 per cent of SBK operators
experiencing discomfort and more than
75 per cent demonstrating physical
signs in the neck and·upper limbs, it
may be pertinent to ask why theSBK
operators are not reporting these and
seeking treatment. It is possible that
the controversy over WRNULD has
made operators wary of complaining
about the symptoms they suffer.
Another reason could be that aches and
pains are considered normal in their
work. Other reasons could include
economic pressure, insecure tenure,
casual employment, lack ofalternative
non-repetitive duties and negative
attitudes among medical practitioners,
management and co--workers towards
reporting. Some of these may have
evolved as a result of the continuing
lack of understanding ofthe nature and
origins of WRNULD. It is therefore
important to stress the need forSBK
operators to seek advice and/or
treatment early, to avoid the
development or aggravation of signs
and symptoms.
The results showed a significant
difference in neural extensibility
between normal subjects and SBK
operators. Various other authors have
found similar results. Ina study of 60
RSI patients, Elvey (1986) found the
ULTT to be positive in 98 per cent of
the patients. Butler (1987) also claims
that a large population of patients with
RSI have a positive ULTT. However,
the present study provides initial
quantitative values for a small sample
of operators working at SBKs.
It is acknowledged that in this study
the size of the control group was small.
However, the mean range of
glenohumeral abduction in the final
test position, and the lack of difference
between right and left sides was
comparable with previous findings
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overload (McPhee and Worth 1988).
This may act as a principal cause of
adverse neural tension. The radial
nerve may also be compromised by the
supinator muscle being taut over the
nerve when the forearm is in pronation
during SBK work. Friction and
inflammation will be provoked in the
neural tissue, just as it will be in other
soft tissues during such activitiese
Upton and McComas (1973)
proposed that minor serial
impingements along a peripheral nerve
could have an additive effect and cause
a distal entrapment neuropathy. This
phenomenon is known as the double
crush syndrome. The basis of the distal
neuropathy is considered to be altered
axoplasmic flow (Butler 1991). As a
large percentage of the SBK operators
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showed positive signs on manual
examination of the cervical spine and
first rib, it could be proposed that this
might be another area where irritation
to the nerve is occurring. Axoplasmic
flow of the 5th 6th and 7th cervical
nerve roots as they pass through the
intervertebral foramina and scalene
muscles could be affected by postural
dysfunctionse Alteration of neural
function at the neck could predispose
the radial nerve to injury at the elbow
where it is prone to tension.
Alternatively, a reversed crush could
occur at the elbow, as a result of
increased tension of the nerve under
the extensor muscle group leading to
problems more proximally along the
nerve tract, for example in the neck.
Anyone of the above factors, or a
combination of them, could then
contribute to the Stage 1 WRNULD
symptoms demonstrated in SBK
operators.
For the SBK operators, the results
showed significant differences between
right and left sides of glenohumeral
abduction range. From the raw data,
11 of the 15 subjects had less
extensibility on the right compared
with the lefte Although statistically
significant, the difference between the
means for glenohumeral abduction
range in right and left arm was only
approximately 3 degrees. In clinical
terms this small difference was
probably of little significance, as it
would be difficuIt to detect clinically
without the measurement protocol
used in this study. However, this trend
should be noted in clinical trials, and
examined in larger subject groups to
examine its relevance to keyboard
operation and WRNULDe
It is not correct to assume that a
painful response to the ULIT is
pathological. Neural tissue has its own
inherent innervation and, in the same
way that it is possible to induce pain by
putting a normal muscle on full
stretch, pain can be induced by putting
neural tissue on full stretch (Butler
1991). When the ULIT (radial nerve)
was applied, both the normal subjects
and the SBK operators predominantly
complained of a strong stretch
sensation over the lateral aspect of the
proximal forearm. This pattern has
been considered a normal response to
the test by Yaxley and lull (1991), and
the response by the normal subjects in
this study confirms this.
The other symptoms reported by the
normal subjects, in the biceps and
lateral upper arm, could not have
arisen from the stretch of the wrist and
finger extensor musclese As
documented, when the wrist extensor
muscle group was placed on full
stretch, only a slight sensation of
stretch was felte However, in each case,
the intensity of the response was
different to the response elicited in the
final test positione As at least 90 per
cent of all subjects reported a much
stronger stretch sensarion in the final
-
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test position over the lateral aspect of
the proximal forearm, it could be
hypothesised that the UL/TT (radial
nerve) exerts a·traction on the
peripheral nerve structures directly
under this area. It is at this site that the
deep branch of the radial nerve passes
between the deep heads ofthe
supinator and enters the forearm by
winding around the upper end of the
radius (Sunderland 1978). At this point
the nervous system is relatively fixed
and therefore vulnerable to the
development of tension. The other
highly reported area in the SBK
operators was the posterior wrist,
which may be explained by the stress
on the superficial sensory branch of the
radial nerve (Snell 1978). Another area
reported in the normal subjects was the
lateral upper arm which may be due to
tension more proximally on the radial
nerve.
The results of contra-lateral cervical
lateral flexion increasing symptoms in
all subjects are comparable with those
from two other recent studies
(Keneally 1985, Yaxley andJullI991).
This movement increases neural
tension further by increasing the
distance between the intervertebral
foramina and the first rib and therefore
transmitting tension forces along the
neural pathway. These results
therefore support the hypothesis that
cervical lateral flexion increases tension
throughout the nervous system
without altering the structural
relationship of other soft tissues at the
elbow. This test can then help to
differentiate between neural tension
and tension in other soft tissues.
Two limitations of this study were
that an ergonomic evaluation of each
subject at their work station was not
carried out and that anthropometric
data were not collected. A further
limitation which must be considered
when interpreting findings is the age
difference between the two groups.
However as Yaxley andJull (1991 and
1993) discovered, the available range of
glenohumeral abduction in the ULTT
(radial nerve) was essentially the same
for subjects who ranged in age from 15
to 60 years.
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Conclusion
The effect of SBK operation on
extensibility of the neural system was
investigated by comparing 15 SBK
operators with 10 non-SBKoperators
who acted as a control group. An
ULTT (radial nerve) was employed to
measure the range of glenohumeral
abduction available in the final test
position. Until this time, there have
been no investigations of this nature
conducted in this population. The aim
of this study was to determine ifneural
tension warrants consideration in the
prevention and management of
WRNULD.
The results showed that SBK
operators exhibited decreased range of
motion in the ULTT (radial nerve)
when compared with normal subjects.
Additionally, on physical examination,
the SBK operators suffered from signs
and symptoms ofStage 1 WRNULD
and had not reported these or sought
treatment. Collectively, the findings of
this study indicate that adverse tension
in the neural system appears to have a
role in the multi-structural pathology
ofWRNULD.However, it is not clear
whether neural tension isa primary
cause or ,an .associated problem. This
differentiation has important
implications for treatment. As
limitation ofneural extensibility can be
caused by a number of different
structures, a thorough assessment is
imperative. For example, if a positive
ULTT (radial nerve) was secondary to
a primary problem of adaptive
shortening of the common wrist
extensor muscle group, this represents
a false positive result and care is
warranted.Furthermore, if the· primary
problem is causing the neural tension,
it is important to address and remove
the cause of the adverse neural tension.
It is therefore important to remove
false positives and mobilising and
stretching of neural tissue in isolation,
from the management ofother
possible multi-structural causes oEthe
symptoms. As Stage 1 WRNULD is
classified as reversible, it is
recommended that SBK operators seek
assessment and treatment of all
involved structures at an early stage.
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The findings of this study indicate
that further research into neural
tension in this population is required.
Further clinical trials are needed to
validate the trends shown in this study
on larger subject.populations, ·subjects
of different ages and subjects involved
in differing amounts and types of SBK
operation. A pressing challenge for
physiotherapy research is to determine
the effectiveness of treatment and
exercise prescription on the early
symptoms experienced by SBK
operators and their potential
reversibility.
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